Correction by 1-25-dihydroxycholecalciferol of the abnormal fluidity and lipid composition of enterocyte brush border membranes in vitamin D-deprived rats.
Weanling male Wistar rats were deprived of dietary and light sources of vitamin D for 11-18 weeks along with age-matched diet vitamin D-repleted controls to evaluate the role of lipid fluidity in the stimulatory effect of calcitriol on Ca transport. The "static" component of fluidity of proximal small intestine brush border membrane, as assessed by steady-state fluorescence techniques using the fluorophore 1,6-diphenyl-1,3,5-hexatriene, was similar between these two groups. In contrast, the "dynamic" component of fluidity, as assessed by DL-2-(9-anthroyl)-stearic acid and DL-12-(9-anthroyl)-stearic acid, was decreased in membranes of D-deprived animals. Lipid composition was analyzed to evaluate the potential mechanism mediating these fluidity changes. In vitamin D-deprived rats, linoleic (18:2) and arachidonic (20:4) acids of the phosphatidylcholine and phosphatidylethanolamine fractions of the membrane were decreased, whereas palmitic (16:0) and stearic (18:0) acids were increased in the phosphatidylethanolamine fraction of the membrane. These associated fatty acyl alterations could explain, at least in part, the differences in membrane fluidity between D-repleted and D-deprived rats. Membrane fluidity, lipid composition, and duodenal Ca transport were also analyzed 1, 2, and 5 h after the acute administration of 1-25-dihydroxycholecalciferol to D-deprived animals. In D-deprived rats, within 1-2 h, this hormone restored to levels of vitamin D-repleted controls the dynamic component of fluidity and concentrations of the same membrane phospholipid fatty acids. Since these changes temporally precede detectable increases in Ca absorption (demonstrable only during the 5th h), these data support the hypothesis that alterations in membrane fluidity and lipid composition may play an important role in the stimulation of intestinal calcium transport by calcitriol.